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(57)Abstract: 

PROBLEM TO BE SOLVED; To improve load regulation 
characteristic up to the rated load from non-load 
condition for the power supply line which is not 
feedback-controlled and to reduce power consumption 
in the region between the light load region and the rated 
load region. 

SOLUTION: This power supply circuit comprises the first 
artificial load resistance (19a) which is always connected 
between the power supply output line (E01) which is not 
feedback controlled and the GND, the second artificial 
load resistance (1 9b) connected to the power supply 
output line, a switch (20) for connecting the second 
artificial load resistance between the power supply 
output line and GND and voltage detection circuits (23, 
23, 24) for generating control signals to open and close 
the switch depending on such output voltage. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Feedback control should do in at least one power-outlet Rhine of two or more power- 
outlet Rhine of the secondary of a transformer. In the power .circuit of the forward converter 
method with which feedback control is not made in other one output Rhine at least The 1st 
artificial-load resistance always connected between power-outlet Rhine by which feedback 
control is not carried out, and GND, The switch for connecting the 2nd artificial-load resistance 
connected to above-mentioned power-outlet Rhine, and artificial-load resistance of the above 
2nd between above-mentioned power-outlet Rhine and GND, The power circuit characterized by 
having the electrical-potential-difference detector which generates the control signal for 
detecting the output voltage of above-mentioned power-outlet Rhine, and opening and closing 
the above-mentioned switch according to this output voltage. 

[Claim 2] Feedback control should do in at least one power-outlet Rhine of two or more power- 
outlet Rhine of the secondary of a transformer. In the power circuit of the forward converter 
method with which feedback control is not made in other one output Rhine at least The 
artificial-load resistance connected to power-outlet Rhine by which feedback control is not 
carried out, The power circuit characterized by having a switch for connecting the above- 
mentioned artificial-load resistance between above-mentioned power-outlet Rhine and GND, and 
the electrical-potential-difference detector which generates the control signal for detecting the 
output voltage of above-mentioned power-outlet Rhine, and opening and closing the above- 
mentioned switch according to this output voltage. 

[Claim 3] The above-mentioned electrical-potentiai-difference detector is a power circuit 
according to claim 1 or 2 characterized by closing the above-mentioned switch if the above- 
mentioned output voltage is more than a predetermined electrical potential difference, and 
opening the above-mentioned switch if the above-mentioned output voltage is below the above- 
mentioned predetermined electrical potential difference. 

[Claim 4] The above-mentioned electrical-potential-difference detector is a power circuit 
according to claim 3 characterized by having the comparator which generates the above- 
mentioned control signal by comparing with the above-mentioned output voltage and the above- 
mentioned zener-breakdown electrical potential difference the zener diode which generates a 
zener-breakdown electrical potential difference with the above-mentioned output voltage. 
[Claim 5] The above-mentioned electrical-potential-difference detector is a power circuit 
according to claim 3 characterized by having the partial pressure resistance which generates the 
partial pressure electrical potential difference of the above-mentioned output voltage, and the 
zener diode which generates the above-mentioned control signal by considering the above- 
mentioned partial pressure electrical potential difference as an input. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power circuit of the forward converter 
method which equipped the secondary of a transformer with two or more power-outlet Rhine. 
[0002] 

[Description of the Prior Art] Drawing 6 is the circuit diagram of the power circuit of the 
conventional forward converter method, and is the configuration that feedback control is made in 
at least one power-outlet Rhine of power-outlet Rhine of the plurality [ power circuit / this ] of 
the secondary of a transformer, and feedback control is not made in other one power-outlet 
Rhine at least. 

[0003] MOS-FET to which DC power supply and 2 switch a transformer, and, as for 3, 1 
switches the primary coil of a transformer 2 in dr aw i n g 6 , In 4, a control circuit and 5 rectifier 
diode and 8 for a photo coupler, and 6 and 7 A choke coil, 9 artificial-load resistance and 1 1 for 
a smoothing capacitor and 10 Secondary power-outlet Rhine The load of E01, (It is also 
hereafter called secondary power-source Rhine, secondary output Rhine, power-source Rhine, 
or output Rhine) For a choke coil and 15, as for current-limiting resistance of a photo coupler 5, 
and 17, a smoothing capacitor and 16 are [ 12 and 13 / rectifier diode and 14 / error amplifier 
and 18 ] the loads of secondary power-outlet Rhine E02. 

[0004] DC power supply 1, a transformer 2, M0S-FET3, the control circuit 4, and the photo 
coupler 5 constitute the primary power circuit side. 

[0005] The rectifier circuit in secondary power-source Rhine E01 where feedback control is not 
carried out is constituted, and, as for rectifier diodes 6 and 7, a choke coil 8, and a smoothing 
capacitor 9, the rectifier circuit in this secondary power-source Rhine E01 supplies the load 
current 101 to rated-load-current lOIr [A] to the load 1 1 of power-source Rhine E01. In addition, 
it may have two or more secondary power-outlet Rhine where feedback control is not made. 
[0006] The artificial-load resistance 10 is formed between power-source Rhine E01 and GND 
Rhine, and is always connected to these Rhine. This artificial-load resistance 10 is formed in 
order to improve output voltage V01-load current 101 (load regulation) property in the light load 
field in secondary power-source Rhine E01 where feedback control is not carried out. 
[0007] The rectifier circuit in secondary power-source Rhine E02 where feedback control is 
made is constituted, and, as for a photo coupler 5, rectifier diodes 12 and 13, a choke coil 14, a 
smoothing capacitor 15, the current-limiting resistance 16, and the error amplifier 17, the 
rectifier circuit in this power-source Rhine E02 supplies the load current 102 to rated-load- 
current I02r [A] to a load 18. The error amplifier 17 controls the luminescence current of a photo 
coupler 5 according to the error voltage from the programmed voltage of the output voltage V02 
of power-source Rhine E02 where feedback control is made. In addition, it may have two or more 
secondary output Rhine where feedback control Is made. 

[0008] Next, actuation of the conventional power circuit Is explained. The error amplifier 1 7 
controls the luminescenc© current of a coupler 5 according to the error voltage from the 
programmed voltage of the output voltage V02 of secondary power-source Rhine E02, and a 
control circuit 4 controls ON/OFF of M0S-FET3 according to the light-receiving current of the 
photograph coupler 5, and it makes the primary side coil of a transformer 2 switch. Induction of 
the pressure-up electrical potential difference is carried out to each of the secondary coil 
connected to the secondary coil connected to power-source Rhine E01, and power-source 
Rhine E02 by switching of this primary side coil. The rectifier circuit in power-source Rhine E01 
and E02 rectifies the electrical potential difference supplied from the secondary coil, outputs it 
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as output voltage V01 and V02, respectively, and supplies the load currents 101 and 102 to the 
load 11 of power-source Rhine E01, and power-source Rhine E02, respectively. Thus, although 
feedback control is made about secondary power-source Rhine E02, feedback control is not 
made about secondary power-source Rhine E01. 

[0009] Drawing 7 is the property Fig. of the output voltage VOUoad current 101 (load regulation) 
of secondary power-source Rhine E01 where feedback control in the conventional power circuit 
of drawing 6 is not carried out. In drawing 7 , output voltage V01 in case the load current 101 is 
rated-ioad-current 101 r [A] is set to VOIr [V], and output voltage V01 at the time of being the 
current (current of the boundary by the side of the rated load current of a light load field) [A] Ip 
from which the load current 101 serves as a light load field is set to **** [V]. Moreover, the 
current which flows to the artificial-load resistance 10 is set to IM [A], and output voltage V01 
in case the load current 101 is IM [A] is set to VM1 [V]. 

[0010] Secondary power-source Rhine E01 where feedback control is not carried out like 
drawing 7 The output voltage V01 in case the load current 101 is the rated-load-current 101 r [A] 
neighborhood is the VOIr [V] neighborhood. It follows on decreasing below to Ip [A] from which 
the load current 101 becomes a light load field, and decreasing to IM [V] of the no-load 
neighborhood further, and output voltage V01 has the regulation property of going up from VOIr 
[V] to **** [V], and going up to VM1 [V] further. For this reason, in secondary power-source 
Rhine where the engine performance of a load regulation is required, and feedback control is not 
carried out, voltage stabilizers, such as Regulator IC, were established in the load side, or the 
current which lowers the resistance of the artificial-load resistance 10 and flows to artificial- 
load resistance in a light load field was increased, and the rise of the output voltage in a light 
load field needed to be reduced to it. 

[001 1] In addition, when the load current is set as a light load field, it is necessary to secure 
stabilization of the switching operation by which feedback control is carried out, and when the 
load current is set up near rated load current, it is necessary for there to be no need for an 
improvement of a load regulation property not much, since output voltage V02 is set as a 
predetermined value by feedback control about secondary power-source Rhine where feedback 
control is made, but to secure the increase in efficiency of power consumption. 
[0012] There are some which were indicated by JP,1 1-41923,A in the power circuit which 
attained stabilization of switching operation, and the increase in efficiency of power consumption 
about secondary power-source Rhine where feedback control is made. When the load current 
which detected and detected the load current of secondary power-source Rhine where feedback 
control is made in the power circuit of a publication in the above-mentioned reference is a 
current in a light load field Connect artificial-load resistance between power-source Rhine and 
GND Rhine, and when it is a current between the currents and rated load current from which the 
detected load current serves as a light load field By making it not connect artificial-load 
resistance between power-source Rhine and GND Rhine, stabilization of the switching operation 
by which feedback control is carried out, and the increase in efficiency of power consumption 
are attained. 
[0013] 

[Problem(s) to be Solved by the Invention] however, in the power circuit of the conventional 
forward converter method The load regulation at the time of below Ip [A] from which the load 
current 101 becomes a light load field like drawing 7 in addition even if it forms the artificial-load 
resistance 10 of immobilization is bad. If the resistance of the artificial-load resistance 10 of 
immobilization is lowered in order to improve the load regulation in a light load field When it was 
the current Ip [A] from which the power consumption of the artificial-load resistance 10 
becomes large, and the load current 101 serves as a light load field, and a current between 
rated-load-current 101 r [A], there was a problem that useless power consumption increased. 
[0014] This invention is made in order to solve such a conventional problem, about power- 
source Rhine by which feedback control is not carried out, can improve the load regulation 
property from no-load to a rated load, and aims at offering the power circuit of the forward 
converter method which can reduce the power consumption of a light load field and the field 
between rated loads. 
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[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the power 
circuit of this invention according to claim 1 Feedback control should do in at least one power- 
outlet Rhine of two or more power-outlet Rhine of the secondary of a transformer. In the power 
circuit of the forward converter method with which feedback control is not made in other one 
output Rhine at least The 1st artificial-load resistance always connected between power-outlet 
Rhine by which feedback control is not carried out, and GND, The switch for connecting the 2nd 
artificial-load resistance connected to above-mentioned power-outlet Rhine, and artificial-load 
resistance of the above 2nd between above-mentioned power-outlet Rhine and GND, The output 
voltage of above-mentioned power-outlet Rhine is detected, and it is characterized by having 
the electrical-potential-difference detector which generates the control signal for opening and 
closing the above-mentioned switch according to this output voltage. 

[0016] In at least one power-outlet Rhine of two or more power-outlet Rhine of the secondary 
of a transformer, feedback control should do a power circuit according to claim 2. In the power 
circuit of the forward converter method with which feedback control is not made in other one 
output Rhine at least The artificial-load resistance connected to power-outlet Rhine by which 
feedback control is not carried out. The switch for connecting the above-mentioned artificial- 
load resistance between above-mentioned power-outlet Rhine and GND and the output voltage 
of above-mentioned power-outlet Rhine are detected, and it is characterized by having the 
electrical-potential-difference detector which generates the control signal for opening and 
closing the above-mentioned switch according to this output voltage. 

[0017] It sets to claim 3, the above-mentioned electrical-potential-difference detector will close 
the above-mentioned switch, if the above-mentioned output voltage is more than a 
predetermined electrical potential difference, and a power circuit according to claim 3 will be 
characterized by opening the above-mentioned switch, if the above-mentioned output voltage is 
below the above-mentioned predetermined electrical potential difference. 

[0018] In claim 3, a power circuit according to claim 4 is characterized by having the comparator 
which generates the above-mentioned control signal, when the above-mentioned electrical- 
potential-difference detector compares with the above-mentioned output voltage and the 
above-mentioned zener-breakdown electrical potential difference the zener diode which 
generates a zener-breakdown electrical potential difference with the above-mentioned output 
voltage. 

[0019] A power circuit according to claim 5 is characterized by the above-mentioned electrical- 
potential-difference detector having the partial pressure resistance which generates the partial 
pressure electrical potential difference of the above-mentioned output voltage, and the zener 
diode with which the above-mentioned control signal is generated by considering the above- 
mentioned partial pressure electrical potential difference as an input in claim 3. 
[0020] 

[Embodiment of the Invention] Gestalt 1 . drawing 1 of operation is the circuit diagram of the 
power circuit of the forward converter method of the gestalt 1 of operation of this invention, and 
is the configuration that feedback control is made in at least one power-outlet Rhine of power- 
outlet Rhine of the plurality [ power circuit / this ] of the secondary of a transformer, and 
feedback control is not made in other one power-outlet Rhine at least. 
[0021] MOS-FET to which DC power supply and 2 switch a transformer, and, as for 3, 1 
switches the primary coil of a transformer 2 in drawing 1 , In 4, a control circuit and 5 rectifier 
diode and 8 for a photo coupler, and 6 and 7 A choke coil, 9 ~ a smoothing capacitor and 1 1 ~ 
secondary power-outlet Rhine (following and secondary power-source Rhine — ) The load of E01 
called secondary output Rhine, power-source Rhine, or output Rhine, 12 and 13 a choke coil and 
15 for rectifier diode and 14 A smoothing capacitor, 16 error amplifier and 18 for current-limiting 
resistance of a photo coupler 5, and 17 The load of secondary power-outlet Rhine E02, 19a — 
for a transistor and 21, as for a comparator and 24, the base resistance of a transistor 20 and 22 
are [ the 1st artificial-load resistance and 19b / the 2nd artificial-load resistance and 20 / zener 
diode and 23 ] current-limiting resistance of zener diode 24. 

[0022] The power circuit of the gestalt 1 of operation Thus, DC power supply 1 and a 
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transformer 2, M0S-FET3, a control circuit 4, a pinoto coupler 5, and rectifier diodes 6, 7, 12, and 
13, Choke coils 8 and 14, smoothing capacitors 9 and 15, and 1st artificial-load resistance 19a, It 
has 2nd artificial-load resistance 19b, the current-limiting resistance 16 and 23, the error 
amplifier 17, a transistor 20, base resistance 21, a comparator 22, and zener diode 24. In the 
conventional power circuit (refer to drawing 6 ), the power circuit of the gestalt 1 of this 
operation sets artificial-load resistance 10 to 1st artificial-load resistance 19a, and has 2nd 
artificial-load resistance 19b, a transistor 20, base resistance 21, a comparator 22, the current- 
limiting resistance 23, and the composition of having formed zener diode 24. 
[0023] DC power supply 1, a transformer 2, M0S-FET3, the control circuit 4. and the photo 
coupler 5 constitute the primary power circuit side. 

[0024] The rectifier circuit in secondary power-source Rhine E01 where feedback control is not 
carried out is constituted, and, as for rectifier diodes 6 and 7, a choke coil 8, and a smoothing 
capacitor 9, the rectifier circuit in this secondary power-source Rhine E01 supplies the load 
current 101 to rated-load-current 101 r [A] to the load 1 1 of power-source Rhine E01. In addition, 
it may have two or more secondary power-outlet Rhine where feedback control is not made. 
[0025] The rectifier circuit in secondary power-source Rhine E02 where feedback control is 
made is constituted, and, as for a photo coupler 5, rectifier diodes 12 and 13, a choke coil 14, a 
smoothing capacitor 15, the current-limiting resistance 16, and the error amplifier 17, the 
rectifier circuit in this power-source Rhine E02 supplies the load current 102 to rated-load- 
current I02r [A] to a load 18. The error amplifier 17 controls the luminescence current of a photo 
coupler 5 according to the error voltage from the programmed voltage of the output voltage V02 
of power-source Rhine E02 where feedback control is made. In addition, it may have two or more 
secondary output Rhine where feedback control is made. 

[0026] 1st artificial-load resistance 19a is prepared between power-source Rhine E01 and GND 
Rhine, and is always connected to these Rhine. Moreover, 2nd artificial-load resistance 19b is 
prepared between power-source Rhine E01 and a transistor 20 (collector), and when a transistor 
20 flows (ON), it is connected between power-source Rhine E01 and GND Rhine. These 
artificial-load resistance 19a and 19b is formed in order to improve output voltage VOUoad 
current 101 (load regulation) property in the light load field in secondary power-source Rhine E01 
where feedback control is not carried out. 

[0027] A transistor 20 and base resistance 21 constitute the switch for connecting 2nd artificial- 
load resistance 19b between power-source Rhine E01 and GND Rhine. Although a transistor 20 
is a bipolar transistor in drawing 1 , considering as solid state switches, such as FET, is also 
possible. The emitter of a transistor 20 is connected to GND Rhine, and the base of a transistor 
20 is connected to the output of a comparator 22 through base resistance 21. the control signal 
into which this transistor 20 is inputted from a comparator 22 ~ following ~ a flow (ON) ~ or it 
intercepts (OFF). 

[0028] A comparator 22, the current-limiting resistance 23, and zener diode 24 detect the 
output voltage of power-source Rhine, and they constitute the electrical-potential-difference 
detector which generates the control signal for opening and closing the above-mentioned switch 
according to this output voltage (in order to carry out ON/OFF of the transistor 20). The anode 
of zener diode 24 is connected to GND Rhine, and the cathode is connected to power-source 
Rhine E01 through the current-limiting resistance 23. The noninverting input of a comparator 22 
is connected to power-source Rhine E01, and the reversal input is connected to the cathode of 
zener diode 24. When output voltage V01 is below a zener-breakdown electrical potential 
difference, zener diode 24 is turned off and the electrical potential difference of the reversal 
input of a comparator 22 becomes the same as output voltage VOL Moreover, if output voltage 
vol becomes more than a zener-breakdown electrical potential difference, zener diode 24 will 
surrender and the electrical potential difference of the reversal input of a comparator 22 will turn 
into a zener-breakdown electrical potential difference. A comparator 22 will output the control 
signal of high level ("H"), if the control signal of GND level ("L") is outputted and output voltage 
vol becomes more than a zener-breakdown electrical potential difference, when output voltage 
vol is below a zener-breakdown electrical potential difference. 

[0029] Next, actuation of the power circuit of the gestalt 1 of operation is explained. The error 



JP-A-2002-281757 



7/15 



amplifier 1 7 controls the luminescence current of the photograph coupler 5 according to the 
error voltage from the programmed voltage of the output voltage V02 of secondary power- 
source Rhine E02, and a control circuit 4 controls ON/OFF of M0S-FET3 according to the light- 
receiving current of a coupler 5, and it makes the primary side coil of a transformer 2 switch. 
Induction of the pressure-up electrical potential difference is carried out to each of the 
secondary coil connected to the secondary coil connected to power-source Rhine E01, and 
power-source Rhine E02 by switching of this primary side coil. The rectifier circuit in power- 
source Rhine E01 and E02 rectifies the electrical potential difference supplied from the 
secondary coil, outputs it as output voltage V01 and V02, respectively, and supplies the load 
currents 101 and 102 to the load 1 1 of power-source Rhine E01, and the load 18 of power-source 
Rhine E02, respectively. Thus, although feedback control is made about secondary power-source 
Rhine E02, feedback control is not made about secondary power-source Rhine E01. 
[0030] Drawing 2 is the property Fig. of the output voltage V01-load current 101 (load regulation) 
of secondary power-source Rhine E01 in the power circuit of the gestalt 1 of operation of this 
invention by which feedback control is not carried out. In drawing 2 , output voltage V01 in case 
the load current 101 is rated-load-current 101 r [A] is set to VOIr [V], and output voltage V01 at 
the time of being the current (current of the boundary by the side of the rated load current of a 
light load field) [A] Ip from which the load current 101 serves as a light load field is set to **** 
[V]. Moreover, the current which flows to the artificial-load resistance 10 of the conventional 
power circuit of drawing 6 is set to IM [A] (refer to drawing 7 ), output voltage V01 in case the 
load current 101 is IM [A] is set to VM1 [V], and output voltage V01 in case the load current 101 
is IM [A] is set to VM2 [V] in the power circuit of the gestalt 1 of operation (refer to drawing 2 ). 
Moreover, A of drawing 2 is the load regulation property (refer to drawing 7 ) of the conventional 
power circuit of drawing 6 , and B of drawing 2 is the load regulation property that the power 
circuit of the gestalt 1 of operation has been improved. 

[0031] In the load regulation property of dr aw i n g 2 , that whose Zener descent electrical 
potential difference is **** [V] (output voltage V01 in the boundary by the side of the rated load 
current of a light load field) mostly is selected to zener diode 24. The resistance of ra [omega] 
and 2nd artificial-load resistance 19b for the resistance of 1st artificial-load resistance 19a 
Moreover, rb [omega], If the juxtaposition combined-resistance value of 1st artificial-load 
resistance 19a and 2nd artificial-load resistance 19b is set to rab [omega] and the resistance of 
the artificial-load resistance 10 of the conventional power circuit of drawing 6 is set to rO The 
resistance ra and rb of the artificial-load resistance 19a and 19b [omega] is set up so that it 
may be set to rab<rO<ra. For example, the resistance ra of 1 st artificial-load resistance 1 9a is 
set as a bigger value than the resistance rO of the conventional artificial-load resistance 10, and 
the resistance rb of the 2nd artificial-load resistance 19 is computed by rb=ra*VM2/(ra*IM- 
VM2) [omega]. At this time, the output voltage V01 in case the load current 101 is no-load 
neighboring IM [A] descends from conventional VM1 [V] to VM2 [V], and the load regulation 
property in the light load field in power-source Rhine E01 improves like B (gestalt 1 of operation) 
from A (former) in drawing 2 . 

[0032] The above-mentioned switch and actuation of an electrical-potential-difference detector 
are explained below. First, when the load current 101 is a light load field below Ip [A], since 
output voltage V01 is more than **** [V], in the electrical potential difference of the 
noninverting input of a comparator 22, the electrical potential difference of a reversal input 
serves as **** [V] mostly more than **** [V], a comparator 22 outputs the control signal of 
"H" to the above-mentioned switch, and a transistor 20 turns it on. 2nd artificial-load resistance 
19b is connected between power-source Rhine E01 and GND Rhine by this, and 1st artificial- 
load resistance 19a and 2nd artificial-load resistance 19b are connected to juxtaposition 
between power-source Rhine E01 and GND Rhine. Since the juxtaposition combined-resistance 
value rab of these artificial-load resistance 19a and 19b is set as rab<rO (resistance of the 
conventional artificial-load resistance 10), the load regulation property in the light load field in 
power-source Rhine E01 by which feedback control is not carried out is improved by drawing 2 
like the conventional A to B like, and the load regulation property from no-load to a rated load is 
improved by improvement of this light load field load regulation property. 
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[0033] Next, when the load current 101 is a field from more than Ip [A] to rated-load-current 
101 r [A], since output voltage V01 is below **** [V], both the electrical potential differences of 
the noninverting input of a comparator 22 and a reversal input turn into output voltage V01 , a 
comparator 22 outputs the control signal of "L" to the above-mentioned switch, and it turns off 
a transistor 20. 2nd artificial-load resistance 19b is wide opened from GND Rhine by this, and 
only 1st artificial-load resistance 19a is connected between power-source Rhine E01 and GND 
Rhine. Since the resistance ra of 1 st artificial-load resistance 1 9a is set as ra<rO (resistance of 
the conventional artificial-load resistance 10), the power consumption of the field from the light 
load field in power-source Rhine E01 by which feedback control is not carried out to a rated load 
is reduced conventionally. 

[0034] In secondary power-outlet Rhine E01 by which feedback control is not carried out as 
mentioned above according to the gestait 1 of operation 1st artificial-load resistance 19a always 
connected between power-source Rhine E01 and GND Rhine, The switch for connecting 2nd 
artificial-load resistance 19b connected to power-source Rhine E01, and 2nd artificial-load 
resistance 19b between power-source Rhine E01 and GND Rhine, Detect the output voltage V01 
of power-source Rhine E01, and the electrical-potential-difference detector which generates the 
control signal for opening and closing the above-mentioned switch according to this output 
voltage V01 is prepared. While the load regulation property from no-load to a rated load is 
improvable by having constituted the above-mentioned electrical-potential-difference detector 
with a comparator 22, the current-limiting resistance 23, and zener diode 24 The power 
consumption of the field from a light load field to a rated load can be reduced conventionally. 
[0035] Gestait 2. drawing 3 of operation is the circuit diagram of the power circuit of the forward 
converter method of the gestait 2 of operation of this invention, and is the configuration that 
feedback control is made in at least one power-outlet Rhine of power-outlet Rhine of the 
plurality [ power circuit / this ] of the secondary of a transformer, and feedback control is not 
made in other one power-outlet Rhine at least. In addition, in drawing 3 , the same sign is given 
to the same thing as drawing 1 . 

[0036] The power circuit of the gestait 2 of this operation constitutes the electrical-potential- 
difference detector constituted by the comparator 22, the current-limiting resistance 23. and 
zener diode 24 by zener diode 25 and the partial pressure resistance 26 and 27 in the power 
circuit of the gestait 1 of the above-mentioned implementation, and other configurations are the 
same as the power circuit of the gestait 1 of the above-mentioned implementation. The load 
regulation property of power-source Rhine EOl in the power circuit of the gestait 2 of this 
operation by which feedback control is not carried out becomes the same as .djiawLn&_2 . 
[0037] The partial pressure resistance 26 and 27 is formed between power-source Rhine EOl 
and GND Rhine, the partial pressure resistance 26 is connected to power-source Rhine EOl, and 
the partial pressure resistance 27 is connected to GND Rhine, respectively. The partial pressure 
electrical potential difference by the partial pressure resistance 26 and 27 of the output voltage 
vol of power-source Rhine E01 is supplied to the cathode of zener diode 25, and a control 
signal is outputted to the base of a transistor 20 from the anode of zener diode 25. 
[0038] In the power circuit of the gestait 2 of this operation, when output voltage VOl is more 
than **** [V] (refer to drawing 2 ) The above-mentioned partial pressure electrical potential 
difference becomes more than the Zener descent electrical potential difference of zener diode 
25, and a transistor 20 turns on, and when output voltage VOl is below **** [V] The Zener 
descent electrical potential difference of zener diode 25 and the resistance of the partial 
pressure resistance 26 and 27 are set up so that the above-mentioned partial pressure electrical 
potential difference may turn into below the Zener descent electrical potential difference of 
zener diode 25 and a transistor 20 may turn off. Thus, even if zener diode 25 and the partial 
pressure resistance 26 and 27 constitute an electrical-potential-difference detector, the same 
effectiveness as the gestait 1 of the above-mentioned implementation is acquired. In addition, 
the resistance ra and rb of the artificial-load resistance 19a and 19b is set up similarly to the 
gestait 1 of the above-mentioned implementation. 

[0039] The switch of the power circuit of the gestait 2 of operation and actuation of an 
electrical-potential-difference detector are explained below. First, since output voltage VOl Is 



JP-A-2002-281757 



9/15 ^-v 



more than **** [V] when the load current 101 is a light load field below Ip [A] (refer to drawing 
2 ), the above-mentioned partial pressure electrical potential difference becomes more than the 
Zener descent electrical potential difference of zener diode 25, zener diode 25 surrenders and a 
transistor 20 turns it on with the control signal (**-SU current) supplied from zener diode 25. 
2nd artificial-load resistance 1 9b is connected between power-source Rhine E01 and GND Rhine 
by this, and 1 st artificial-load resistance 1 9a and 2nd artificial-load resistance 1 9b are 
connected to juxtaposition between power-source Rhine E01 and GND Rhine. Since the 
juxtaposition combined-resistance value rab of these artificial-load resistance 19a and 19b is set 
as rab<rO (resistance of the artificial-load resistance 10 of the former [ 0 / r]), the load 
regulation property in the light load field in power-source Rhine E01 by which feedback control is 
not carried out is improved like B of dra w ing 2 , and the load regulation property from no-load to 
a rated load is improved by improvement of this light load field load regulation property. 
[0040] Next, when the load current 101 is a field from more than Ip [A] to rated-load-current 
101 r [A] (refer to drawing 2 ), since it is below **** [V], the above-mentioned partial pressure 
electrical potential difference turns into below the Zener descent electrical potential difference 
of zener diode 25, zener diode 25 is turned off, a control signal (**-SU current) is no longer 
supplied from zener diode 25, and, as for output voltage V01, a transistor 20 turns it off. 2nd 
artificial-load resistance 19b is wide opened from GND Rhine by this, and only 1st artificial-load 
resistance 19a is connected between power-source Rhine E01 and GND Rhine. Since the 
resistance ra of 1st artificial-load resistance 19a is set as ra<r0 (resistance of the conventional 
artificial-load resistance 10), the power consumption of the field from the light load field in 
power-source Rhine E01 by which feedback control is not carried out to a rated load is reduced 
conventionally. 

[0041] According to the gestalt 2 of operation, the electrical-potential-difference detector 
constituted by the comparator 22, the current-limiting resistance 23, and zener diode 24 in the 
gestalt 1 of the above-mentioned implementation as mentioned above While the load regulation 
property from no-load to a rated load is improvable like the gestalt 1 of the above-mentioned 
implementation by having constituted by zener diode 25 and the partial pressure resistance 26 
and 27 The power consumption of the field from a light load field to a rated load can be reduced 
conventionally. 

[0042] Gestalt 3. drawi ng 4 of operation is the circuit diagram of the power circuit of the forward 
converter method of the gestalt 3 of operation of this invention, and is the configuration that 
feedback control is made in at least one power-outlet Rhine of power-outlet Rhine of the 
plurality [ power circuit / this ] of the secondary of a transformer, and feedback control is not 
made in other one power-outlet Rhine at least. In addition, in drawi n g 4 , the same sign is given 
to the same thing as drawing 1 . 

[0043] In the power circuit of the gestalt 1 of the above-mentioned implementation, the power 
circuit of the gestalt 3 of this operation does not prepare 1st artificial-load resistance 19a, but 
considers 2nd artificial-load resistance 19b as the artificial-load resistance 19, and other 
configurations are the same as the power circuit of the gestalt 1 of the above-mentioned 
implementation. The load regulation property of power-source Rhine E01 in the power circuit of 
the gestalt 3 of this operation by which feedback control is not carried out turns into a property 
improved like dr awing 2 of the gestalt 1 of the above-mentioned implementation. 
[0044] If the resistance of the artificial-load resistance 1 9 is set to r1 [omega], the resistance r1 
of the artificial-load resistance 19 [omega] will be set up so that it may be set to rKrO 
(resistance of the artificial-load resistance 1 0 of the former [ 0 / r]). This resistance r1 is 
computed by r1=VM2/IM[omega] (VM2 and IM are referring to drawing 2 ), and is r1=rab (rab is 
the juxtaposition combined-resistance value of 1st load resistance 19a and 2nd load resistance 
1 9b) at this time. In addition, the Zener descent electrical potential difference of zener diode 24 
is set up similarly to the gestalt 1 of the above-mentioned implementation. 
[0045] The switch of the power circuit of the gestalt 3 of operation and actuation of an 
electrical-potential-difference detector are explained below. First, when the load current 101 is a 
light load field below Ip [A] (refer to drawing 2 ), since it is more than **** [V] (refer to drawing 
2 ), a comparator 22 outputs the control signal of "H" and, as for output voltage V01, a 
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transistor 20 turns it on. The artificial-load resistance 1 9 is connected between power-source 
Rhine E01 and GND Rhine by this. Since the resistance r1 of this artificial-load resistance 19 is 
set as r1 <rO (resistance of the artificial-load resistance 1 0 of the former [ 0 / r]) The load 
regulation property in the light load field in power-source Rhine E01 by which feedback control is 
not carried out is improved like B of drawing 2 (if it is r1=rab, improved like B of drawing 2 ). The 
load regulation property from no-load to a rated load is improved by improvement of this light 
load field load regulation property. 

[0046] Next, when the load current 101 is a field from more than Ip [A] to rated-load-current 
101 r [A] (refer to drawing 2 ), since output voltage V01 is below **** [V], a comparator 22 
outputs the control signal of "L" and it turns off a transistor 20. The artificial-load resistance 19 
is wide opened from GND Rhine by this. With the gestalt 3 of this operation, artificial-load 
resistance (thing equivalent to 1 st artificial-load resistance 1 9a of drawing 1 or the artificial-load 
resistance 10 of drawing 6 ) of immobilization is not prepared between power-source Rhine E01 
and GND Rhine. Since the artificial-load resistance connected between power-source Rhine E01 
and GND Rhine by opening the artificial-load resistance 19 wide is lost Power consumption in 
artificial-load resistance is not carried out, but the power consumption of the field from the light 
load field in power-source Rhine E01 by which feedback control is not carried out to a rated load 
is reduced conventionally. 

[0047] In secondary power-outlet Rhine E01 by which feedback control is not carried out as 
mentioned above according to the gestalt 3 of operation The artificial-load resistance 19 
connected to power-source Rhine E01, and the switch for connecting the artificial-load 
resistance 19 between power-source Rhine E01 and GND Rhine, Detect the output voltage V01 
of power-source Rhine E01, and the electrical-potential-difference detector which generates the 
control signal for opening and closing the above-mentioned switch according to this output 
voltage vol is prepared. While the load regulation property from no-load to a rated load is 
improvable by having considered as the configuration which does not prepare artificial-load 
resistance of the immobilization always connected between power-source Rhine E01 and GND 
Rhine The power consumption in the artificial-load resistance in the field from a light load field 
to a rated load can be lost, and the power consumption of this field can be reduced 
conventionally. 

[0048] Gestalt 4. drawing 5 of operation is the circuit diagram of the power circuit of the forward 
converter method of the gestalt 4 of operation of this invention, and is the configuration that 
feedback control is made in at least one power-outlet Rhine of power-outlet Rhine of the 
plurality [ power circuit / this ] of the secondary of a transformer, and feedback control is not 
made in other one power-outlet Rhine at least. In addition, in dr aw i ng 5 , the same sign is given 
to the same thing as drawing 2 or drawing 4 . 

[0049] In the power circuit of the gestalt 2 of the above-mentioned implementation, the power 
circuit of the gestalt 4 of this operation does not prepare 1 st artificial-load resistance 1 9a, but 
considers 2nd artificial-load resistance 1 9b as the artificial-load resistance 1 9, and other 
configurations are the same as the power circuit of the gestalt 2 of the above-mentioned 
implementation. Moreover, the power circuit of the gestalt 4 of operation constitutes the 
electrical-potential-difference detector constituted by the comparator 22, the current-limiting 
resistance 23, aind zener diode 24 by zener diode 25 and the partial pressure resistance 26 and 
27 in the power circuit of the gestalt 3 of the above-mentioned implementation, and other 
configurations are the same as the power circuit of the gestalt 3 of the above-mentioned 
implementation. 

[0050] In the power circuit of the gestalt 4 of this operation, the resistance r1 of the artificial- 
load resistance 1 9 is set up similarly to the gestalt 3 of the above-mentioned ******, and the 
zener-breakdown electrical potential difference of zener diode 25 and the resistance of the 
partial pressure resistance 26 and 27 are set up similarly to the gestalt 2 of the above- 
mentioned implementation. Thus, even if zener diode 25 and the partial pressure resistance 26 
and 27 constitute an ele.ctrical-potential-difference detector, the same effectiveness as the 
gestalt 3 of the above-mentioned implementation is acquired. 

[0051] The switch of the power circuit of the gestalt 4 of operation and actuation of an 
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electrical-potential-difference detector are explained below. First, when the load current 101 is a 
light load field below Ip [A] (refer to drawin g 2 ), since it is more than **** [V] (refer to dr aw ing 
2 ), zener diode 25 surrenders and, as for output voltage V01, a transistor 20 turns it on. The 
artificial-load resistance 19 is connected between power-source Rhine E01 and GND Rhine by 
this. Since the resistance r1 of this artificial-load resistance 19 is set as rKrO (resistance of the 
artificial-load resistance 1 0 of the former [ 0 / r]), the load regulation property in the light load 
field in power-source Rhine E01 by which feedback control is not carried out is improved like the 
gestalt 3 of the above-mentioned implementation, and the load regulation property from no-load 
to a rated load is improved by improvement of this light load field load regulation property. 
[0052] Next, when the load current 101 is a field from more than Ip [A] to rated-load-current 
101 r [A] (refer to draw ing 2 ), since it is below **** [V], zener diode 25 is turned off and, as for 
output voltage V01, a transistor 20 turns it off. The artificiahload resistance 19 is wide opened 
from GND Rhine by this. With the gestalt 4 of this operation, artificial-load resistance (thing 
equivalent to 1st artificial-load resistance 19a of drawing 1 or the artificial-load resistance 10 of 
drawing 6 ) of immobilization is not prepared between power-source Rhine E01 and GND Rhine. 
Since the artificial-load resistance connected between power-source Rhine E01 and GND Rhine 
by opening the artificial-load resistance 19 wide is lost Power consumption in artificial-load 
resistance is not carried out, but the power consumption of the field from the light load field in 
power-source Rhine E01 by which feedback control is not carried out to a rated load is reduced 
conventionally. 

[0053] According to the gestalt 4 of operation, the electrical-potential-difference detector 
constituted by the comparator 22, the current-limiting resistance 23, and zener diode 24 in the 
gestalt 3 of the above-mentioned implementation as mentioned above While the load regulation 
property from no-load to a rated load is improvable like the gestalt 3 of the above-mentioned 
implementation by having constituted by zener diode 25 and the partial pressure resistance 26 
and 27 The power consumption in the artificial-load resistance in the field from a light load field 
to a rated load can be lost, and the power consumption of this field can be reduced 
conventionally. 
[0054] 

[Effect of the Invention] As explained above, according to the power circuit given in claim 1 and 
claims 3, 4, and 5 of this invention The 1st artificial-load resistance always connected between 
power-outlet Rhine by which feedback control is not carried out, and GND, The switch for 
connecting the 2nd artificial-load resistance connected to above-mentioned power-outlet Rhine, 
and the 2nd artificial-load resistance between above-mentioned power-outlet Rhine and GND, 
By having detected the output voltage of above-mentioned power-outlet Rhine, and having 
prepared the electrical-potential-difference detector which generates the control signal for 
opening and closing the above-mentioned switch according to this output voltage While the load 
regulation property from no-load to a rated load is improvable, it is effective in the ability to 
reduce the power consumption of the field from a light load field to a rated load conventionally. 
[0055] Moreover, according to the power circuit given in claim 2 and claims 3, 4, and 5 The 
artificial-load resistance connected to power-outlet Rhine by which feedback control is not 
carried out. The switch for connecting the above-mentioned artificial-load resistance between 
above-mentioned power-outlet Rhine and GND, Detect the output voltage of above-mentioned 
power-outlet Rhine, and the electrical-potential-difference detector which generates the control 
signal for opening and closing the above-mentioned switch according to this output voltage is 
prepared. While the load regulation property from no-load to a rated load is improvable by having 
considered as the configuration which does not prepare artificial-load resistance of the 
immobilization always connected between above-mentioned power-outlet Rhine and GND Rhine 
The power consumption in the artificial-load resistance in the field from a light load field to a 
rated load is lost, and it is effective in the ability to reduce the power consumption of this field 
conventionally. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ing 1] It is the circuit diagram of the power circuit of the forward converter method of the 
gestalt 1 of operation of this invention. 

[Drawing 2] It is the property Fig. of the load regulation of power-source Rhine by which 
feedbacl< control is not carried out in the power circuit of drawing 1 . 

[ Drawing 3] It is the circuit diagram of the power circuit of the forward converter method of the 
gestalt 2 of operation of this invention. 

[Drawing 4] It is the circuit diagram of the power circuit of the forward converter method of the 
gestalt 3 of operation of this invention. 

[Dr awin g 5] It is the circuit diagram of the power circuit of the forward converter method of the 
gestalt 4 of operation of this invention. 

[Drawing 6] It is the circuit diagram of the power circuit of the conventional forward converter 
method. 

[Drawing 7] It is the property Fig. of the load regulation of power-source Rhine by which 
feedback control is not carried out in the power circuit of drawing 6 . 
[Description of Notations] 

1 DC Power Supply 2 Transformer 3 MOS-FET, 4 A control circuit, 5 Photo coupler 6, 7, 12, 13 
Rectifier, 8 14 Choke coil 9 15 Smoothing capacitor, 16, 21, 23, 26, 27 A resistor, 17 Error 
amplifier, 10 19 Artificial-load resistance 19a 1st artificial-load resistance 19b 2nd artificial-load 
resistance 20 Transistor 22 Comparator 24 25 Zener diode. 
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[Drawing 1] 
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[Drawing 6] 
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< ir fcffliro 1 o© ;±i A 7 -Y ^-fctjv 7 ^ - Hv^ y 
SJffl!/55^j; ^7 y- K => ^?::^5S;©mMlE]S& 
(dfcv ^T, 7 ^- - K/< y ^ um^ihX V 1/ ^Siiai;^) 7 

hmm.mmtsy4ytG^r)<Dm\mm-z>f-t><r>:^4 
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[0 0 17] »*«3fB«i:«Sig|sII§tt. ff*3l3t*3 

[0 0 18] f|*3S4!aii:w«)!i[Hi8ga. if^^lsK^a 

*Si± h iM-y^-f-WmK h 5 r 1 1 i o 

[0 0 19] ff*JS5tBtt©m«I@8Stt. If*«3it*5 
^^-t-S^^ESSti:, JifB53^l±«JISrA*irLT±faSiJ 

[0 0 2 0] 

imm(Dmmmm] mmmm i. mi it:^mm<Dm 

0 1 oromisttiA 7 -r y (t*;v ^T 7 ^ - y ^ sijfp*5 

[0 0 2 1] iiii;i*3v^-c. liiasSffiii, 2tt^7V 
^\tYyyy^2(Dl-d!.=^-<;v^:^-^ -y=f->'i^-t^yi 
OS-FET. A\tUmm^-. 5«7*F*7'7, 6, 

^-yVf-. 1 ltt2i!>:flJ«Mffi;t/7-i':/ (mr. 2M«J 
WMy-O^ 2i!>;fljm;^7-i'>'. Sjl7-^'>'. ^itKffi 
:fyy4ythm-ti,) Eoi©^#. 12, i3(iS^ 
^5^-1';^— F\ 1 4(49^3— i?=i-Y/'K 1 5fj;5p?|-=i:/7=- 
^--l^-, 1 6 F*7"7 5 ©mjttJPgffiR 1 7 (4^ 

^ti*si§, 1 8 (i 2 -mmmmts 7 -oe o 2 

1 9 a 1 <^Sfa:RltjS5t^ 1 9 b ti^ 2 ro^fJSIA^, 
^£S^:^ 2 0(4F9yi^;^^v 2 1(3; hyyv';^^' 2 0 W 
■<~Xjgfet> 2 2(±J±l!ell. 2 4(4:y=:-^— 

F. 2 3 \t.y=^-r~^^ :t- F 2 4 wmMPSjgfiiT'fe 

[0 0 2 2] :L<oi.o[cmM(D^mi<o9Mmmt. la 

«fE«jIlt. F7y:^2i. M0S-FET3t. 
[ElSg4t. 7^ h:*y7 5t, Mi5S^?'-i';r'-F6, 7, 
12, 1 3<!r. ^s-^'^'-f/V-S, 1 4 ip-?t='>'x 

mm^mmi 1 9 b BMPSisiTL 1 e , 2 3 i:. ^ 

l|li*S^17t. Vyy'yy^i'2 0t. ^~7.mji2 1 



t. )tm.^22t. y^i—'^'<-t'-Y2At^m^X 

•^mwsK 1 9 a t L. m 2 (omim^mifi 1 g b . f 9 
>'i^;^^2 0. ■-«-;^ige:2 1. i:bgfS2 2. miiftiJPfi 

ffitrL2 3. t5J;t/7ai-^'-^^^':;d— F2 4Sr^(tfc«gfe 

[ 0 0 2 3 ] tasitmili t . F7:/;=^2i.MOS-F 
ET3t. Si*!h]SS4^. 7;^- 5 i (i. ^210 
^c^lMfl^fififeLrv^So 

[ 0 0 2 4 ] SSI^^'I' :t- F 6 , 7 f-a-i!' ='^';1- 

iix\,^f£\,^2 7kmmmy'<yEc i roSitai^^Sfiib 
-rt3i9. r(73 2Wi«zi7'ryEo 1 roSftitiHisStt. « 
ai^-f vEo 1 ro*i=i 1 I 

0 1 r [A] S-<J-®:t?g«?iit I 0 1 &«&-r5„ 

7 ^' - F^^ y SiJS/iis/i ^i^jfev ^ 2 iJjfiijaMttl;^) 7 -f 1^ 
[0 0 2 5] h^-fySt. mm^'-(:t- Fl 2, 

1 3 =^a-{'='4/i-i At. -^m^yfy-fi 5 

Y^'^y^UWT^fi:^W.h2'^kmW^.y-<y'c-^ 2 (omM 
W&^m^\.xii,^ . rwrnMy-YVEo 2<z)S«t[HlS^ 
(4. ftltl 8 ('^f&:ft7tS^ I 0 2 r [A] ^X'(nmi 
1 0 2 ^ft3;a-r 5„ ^MiitlSI 1 7 tt. y^~ F^< 
-y^'SiJWs^fi^ti.-smiSy^' VEo 2Coffl:;f3mffiVo 2 

?,2»imf^y-<ymmtm^^hi. 
[ 0 0 2 6 ] 1 (omimn&ifi 1 9 a m.my^y 

Eo I kGNDy--(y(Dmzm-fhnX:fS'0. rtLbW 

mi9hl1. mW-y-^yEo I tVyyyy-^ 20 (w 
nu:^^) cor(5t^(te;nTfc-i9. Vyyi?^^20i)i 
mm (ON) Ufcirirt. mi!S7-^i^Eo i tGND? 

-(y(Dm\mm.^fii>. mp.©»ft<^1gK;i 9 a^- 
J;t;i 9btt, 7^'-F-'<y^'^tflJ^i;as^tb•CV^:^^^^2^^c 

inmmy^yEo 1 (Dm'kmMm^ii^^x(Dm^m.!±v 

0 1 I 0 1 (P-Fl/=¥3.1x- v-gi^) 

[0 0 2 7] FyVv';^!? 2 0 i:, ■^'-;^ig^2 1 i: 

(4, w,2(Dm.&.mmKi9h^mMy^yEoitG 

N D 7 -< W ft"! i-S^^-f 5 * W y 9" Ir^J* L -C 1/ ^ 

F7i^v'7.^2oa, ii!i-ctt^<'r#-7 F^i^v? 
FET^ii'WijtjSft:;^^' yf-t 1-5:1 

Vyy^yy^i> 2 0(0^-7.^.^-7.^ 

i7L2 l*^M.TJt^tl2 2CO|li^(iSig$tlTV^5o - 
(7) h 7 V v^;x -^^ 2 0 ttitigf^ 2 2 ^ tiSfilWa 

^(cii^^-r^ii (ON) Sfcttiiilf (OFF) -rs. 
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[0 0 2 8] \m^2 2t. m.mmm}i2 s t, 

K 2 4 i i±, >-oai;^)l:i±^rl^tiJ 
ft© (h7>-i?:^^'204:ON/OFF-t"5fc*tD) ftiij 
—¥4 ::^-K2 4(nTy-K(lGND7-f >-(-^ti^$ 

0 1 \z-^mth.x^^h. Jtgsif 2 2ro#^st5A;^ttl;i!I 
7-O-Eo 1 tSiK^ix, s:KA;':(iyn:-?— ^^;^— 
K24co:^ry-K(;:S5^$l^•r^^5o til;'3l;JiVo 1 

2 4i40FFL. ttKlf 2 2(»S|gA;^ro«J2(4aijfl: 
HVo 1 i:Pl^t?te5. 4fc, ttl;^imVo 1 

I^L. ttKlg2 2»EtgA;^i«l;i±i4y^i+-^{it«J± 
('''iSo J;bKI§2 2tt. m;^)«J±Vo 1 ;«Sy:i:-^-K{^ 
1iJ±JitT«i^l'tt. GNDV'-^/l' (" L" ) CiSlJWf 

(" H" ) mmm^^^^ti-fh. 

[0 0 2 9] fttc, U%mm. 1 ®'i;?llHlS§cot!)fl5*!ft 
N*y7'7 5 0|g3t«iI*M»L.. «i|l|fi]IS4(4. ijy 

•/9 5 roS:3ti;»fttjj; i^tmo s - f e t 3 «oo n/o 

F F ?r0JW f 7 v;^ 2 © 1 ?5c{iJ=" '1' y 

ffitivi-yEo 1 icmm^riti2'^m='-< /i^m.xim.m 

7 'T y E 0 2 2 -i-zK/J-^r^imtS 

-t*imtti*mffiVoi*5j;t>'Vo2tLTtl:i;^)L. W. 
My-r^Eo 1 1 *3 J: t/Bil 7 -YVEo 2 

it 1 8 (c. ^-t^m^ftW^Bii I 0 1 is it/ 1 0 2 ^#t|& 
fSo roi'jt. 2i!>cftj«ai7'f >Eo 2 (^o^^•r^4 

7-1-- FV^'s'^SWas^<f$tb6/5S, 22)vflJ«M7-f >E 

[0 0 3 0] 02 ii^mmommmm 1 ©siMiagsi;! 

^T W 7 -1- - Hv< -y ftiija $ ttr V ^^'^ V ^ 2 
-rvEo 1 rotti;^)mEVo 1 -:ft7^m?ffEI 0 1 (B-K 

jtmit 1 0 1 :^i^^'k^m.m loi.iAi^t^ (otati 
ms-vo 1 srvo 1 r [V] i: u mum I 0 I tm^ 

omS) I p [A]Oi:i:(Otii;fjmVo I SrVp [V]i 
loi^siM [A]<^t#i7)ffl;^ttJEVo 1 ?rV 

Ml [V] tL. mmcommi(DmMMmc}o\,''xn^ 

M2 [V] t-r?, (112#fii) o !2I2(OAl±ia6 



®#*»mailH]?g©n-Ku=¥3.ix-'>3:/#i4 ([17 
^m.) -efet?, ll2roBH^tec>fg||i<o«ai[ilES(733fe 

[0 0 3 1] ia2(On— v-3 ^#14ic:*Di/> 

mviv, [V] (gftw®«©5t^tA?sm»j'73^# 

tc. miroMA?tjS*i:i 9 a©}g^{i^r . [Q] , 

^2<Dmi£im^^i9h(Di&mmiri cq] , mi 

ro^fjaA?tffi;i5i: 1 9 a t ^ 2 nmimm^ifi 1 9 b ©jfe 
?iJ-&BfeiSfet{it^ r . b [Q] iU H 6 ©^M*<o«i^i0 

^(Dm&.-M^1&^lO(Dmm$.^i 0 tti>t. rab 
< ro < r a t;i5J:5(', Mafti^lfittl 9 a. 19 

boffiiiiffira, rb [Q] 4:iS::et-5o f?ilx.(±\ mi 

<nmik-k^mK 1 9 a ©ffisfa r » 

s 1 0 westiit roil? fc*^ ^j^jsf'is::^ L. m2(Dm 

im^m.m l 9 roSfetft r b r b = r a * Vm 2 / 

ft^^Si^lI 0 1 ^S*|-ft^^©jEa(OlM[A]<75i:t</) 
tti;^imjEVo 1 f¥*®VMi [V] i^ibV 

M2 [V] ^t-mu mM7-Y>-Ea , ©gA?^fu^ 
TA {^m *'<bB mmommi) moic^km^h 

[0 0 3 2] ±fBW;^'i's'f-fcJ;t/«£E^ttti@Kc>IKii1: 
^iiXTlcmM-t^. S-f . :ft?©S;«t I 0 1 I p [A] 

[V] &.±x&i,(Dx. itMtm2 2(o^Rmxti(oms. 
i±Vd [V] R^Atj(om,!£mmv p [vi t 

JtiSS2 2tt" H" (Dmmt^^kM(07,y( 

('tti:^L, h9yv^;^^2 0;i5oN-rs<, rtucio 
-c. w,2(Dm&.^^m!iiQh-i>mm.y-('^Eox tG 

isi.um2(Dmm^i&mi9himmy4>Eo 1 1 
GND74 yormcmmi^mm^tiiio ::n(D(Dmim 
mmm. 1 9 a , 1 9 b (Dm^^i^f^^mm r a b r 
. b < r 0 mM(Dm{mmmi7i 1 0 ©jg^rcft) s-^:? 

yEo l©S:&^gf«^-*3V^T©P-K^-=¥a.^— ixs 
ye^mm 2KXo {mM(DAi^ 6, B » J; 5 KSt^ ^ 

[0 0 3 3] mm.m I 0 1 p [ A] iJ;^±/(i> 

loir [A] 1^xcommxh6 1 ^ 

tt. mtimmv 0 1 itv cv] t^Tt?fc5(7)-r\ itgc 

^2 2(0#s:teA;^*3<i;t;«S^A:^rol;Etti^.tti);'3 
mEVo 1 t^^i^. H:K^2 2(4" L" «0J«f^*-± 
lE©;^-i'y5^tffl;;f3L, h 9 2 0 f±0 F Ff 

5, rtltcfcc-C. m2rojlfaftlt|gSil 9 b:4SGND 
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1 OMa^i^ffifct 1 9 a OffifitIS r , tt. r , < r 

[0 0 3 4] UA±<oJ;5(-^»<75Jr0ffil(c:J:jx«> 7^- 
- hv< -7 SiJ^SP ^ tbt V V ^ 2 5ffe{ilt;II hb;^ 9 v E 
0 1 ic:*5^^■r. ttiJi7'f >-Eo i irGND^-Y >'OHt 
^B#^l^*tLfcmi®^Sf0A?fjfiial 9 a i:> «aS7'1' 

yEoi(^^^$^xfc^2roiSf!a:ftWS^i9bi. H 

2©MaA?tffi^l 9 b^mJIIy-i'VEo 1 tGND7 
0 1 0^ti;^;«i^Vo i ^^ttbiU r (Dai;^J«J±Vo i t 

2 2, ioxxpy^i-' -^''^^- f2 

-c t;5 n - K w ^ ^ -> 3 ^ as-r 5 r fc /js -e # 

[0 0 3 5] ^ffiroji^si 2 . msii^wmmmmm 

\,^mf&r'hZ:. T'^fcN g!3^^:*3^^r> m i tini^twi- 
[0 0 3 6] Z.(Dm&(DWM 2 ®S?!gtiIS§tt. ±K^JI 

mm 1 owasiHissicfcv^T. itg5S2 2 tnM%m^ 

!±mm2 6. 2 7tJ;-prtifiELfc'b<0-efe'9, ^Wffi 
<7)«J5!c!±J;ia^Jg«ff^flll©miilliI^i:im:-efc«.o 
(75^*©JBIi 2 ©l;^l[^]SI(^*Jl,^■r (D 7 -f - hv< ^ 

!|#ttf±ill2tlSll!.tCJiS= 
[0 0 3 7] 5>iEfg$t2 6, 2 7il. m7-Y:^Eo 1 
i:GND7'l'>'©Wt!Sitb^-C*59, i>JEig;gL2 6« 
mil7-1'>'Eo I i}-ffijgS:2 7 ttGND7-f 

■^•i^mg«E$;f^rv^s„ mp.7'i'yEo 1 <Daitim.EE 

Vo 1 ©5)-JdEffi5t2 6*5j;t>'2 7KJ;55>JEmffi(i. ^ 

^'V F 2 5 ©r y - F;5^& F y >'v=;^ 2 0 CO-^- 
X t fij Wf -i-^s tH* ^ ^ 5 o 

[0 0 3 8] zomm<DMm2(DmwM^X'it. in:/!^ 
EvoD^svp [V] m2 0m) &<±.ott\c. ±m 



E.&,±.{z.f£'DXhy>'i^y'i? 2 0iiONU liitlM.S.V 
oi^sVp [V] ZkT'^t^ic^ ±ti(Di^!£mEiiy 
^-^-1';^— K2 5(D7rc-^--p$Tmi±»T(-=teoT F 
7>'i?;^^'2 0:dSOFF-r5j;5(-, ^ ^■:^-^'V::^-- 
F 2 5 ©-^^i-j— ^T«J±, *3j;l/5>I±jgm 2 6 , 2 7 

5i3i:TJ»l±.mm2 6. 2 7(::J;oTmj±Mtbi[Hl8SSrf» 

td. mU'k^mi 19a. 19b ©jgtrCffi r a , r 

[0 0 3 9] mm<DrM2<Dn.mmm(Dy^-^ -yf-isiu 

I 0 1 p [A] (H 2#1) JiiT©S:ftiSf^i«-efo 

stg^a. m:^«EVoi(4Vp [V] a±x-hi(o 

X\ ±ta©43^I±«l±tt~7^:h-^'V^-F2 5©y^:)- 
~»Tmi±Sl±\cfj: r, ^ y:^-r-9'4ir- F 2 5 (mt^ 
L. F2 5d^t.f;*S$lx5$iMf-^ 

rti^scio-c. ^2©Ma:^#}itn:i y b;i^■i^i^7'^ >■ 
Eo 1 tGnX)y V(DT^\mm.^^s ^i©}gfa## 

tgjjL 1 9 a iii.Um 2 (DmB,Mimji l 9 b ;65fl;ai7-r 

ib©ffifafi#}SK; 19a, 19b ©ae?ij^;?&!gfi;tt r 

a b tt, r a b < r 0 ( r 0 «?i§*©»ia:^ltSfei: 1 0 
©ffifetffl) 7^'-FV<s/:?fJ|IP 
^n^iV^m^-^^Eo :©g^#Wt*3^^■t©^- 
K U=¥ :x U- 3 >mttm 2 © B © J; p fcg6:S$^^, 
^©gAltli^n- KU-^a. u—v/g Vlttt©efe#t J; 

^-c«:fti=/!i^6>:£*5A?^St'©n- Fu=¥^ y 

[0 0 4 0] 1 0 1 I p [Al.UtJi*^ 

ib;£fe:ft?tm^ I 0 1 r [A] (lll2#,Ba) |;i:-©^B^ 
Tjfcstg^tt, tti;^mj±vo 1 (±Vp [V] zkyxhh 

(OX\ ±IS©^i-i±fl;JE(±7 3:-t-^^V:t-K2 5©y^ 
•t— I^THEJMTf^^f •? , '7 :t- K 2 5 (lO 

F F L, y ^''-r K 2 5 i^h%m\t^- {-<~y^ 

mn) imit^rifi< fi':>xvyyi>y^^ 2 oi)^o¥F 
Dy-^y-h^hmWi^ri. ^ 1 ©jSffiiA^tjatn; 1 9 a ©^ 

:45m?l7'f i^Eo I iGNDy-r^/wWf-g^StvSo 
^l©MaAlt5fifell 9 a©jgSittr a (1. r.<ro 

(t^5l5©jSSl:ftmSi o©S*i:i:) \z.Wf^^^x^^^ 
©-e, 7-i"-Fv<-;^^SK^$tL''£V^l;S19'fi^Eo i© 

[0 0 4 1] JiJl±©<fc9t*JS©51^ll2tj;tltf. ±E 
*ffi©Ji?^l t*3V^TJ:t*Slt2 2 t«»ftf|IJ|5US^2 3 i: 
7 a: - iT'T F 2 4 i t J; o Tit fil ^ tbX V ^fcmJEE 
^mm^i. V :y^~f~¥-i F 2 b 4oJ;r/^>J£ii;fei; 2 

6, 2 7(::J;'3T1ifilUfccitJ;i9. ±ta*JS©fl0lffi 
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[0 0 4 2] wk<owM'i. mA\timm<Dmmmm 

Z(n>y:t:V- K=>W^-jS'^r^(;5ma|[HlS§£DlEll&ill-efc 

r<^mM[iIS&tt, h5v;^w2«k«jroi«»Scroei!Sffl 
v^^jtr-feSo l!4^'^3^^■r, H i tiiii:t<^t 

[0 0 4 3] :i©**|©?l?Sl3©miIIa]!l(±. ±iE^ffi 

©jfjffiiromMiHiESf'tJi/^r, m 1 ro^MAitteiTi; 1 9 

a ^^(t-f . m 2©mA?^ffifei 1 9 b ^m^m-mmi 

1 9 i Lfctw-Cfe D , ^:»m(Z)«)t{±±E^ffiOJf?ffi 

1 ©El 2 t m C i 5 Kefetf^tifc^tttTtS. 
[0 0 4 4] Mfl^<^}fi;tal 9rofefet«*r 1 [D]i:-r 
ri<ro (rottltt^COMAftJgfetl OCOifi 

mm \cf£z^o\c. mm^mKx g^stitMr 

1 [Q] -^W^-fh, rcoj&etfflne. ^Jxtt'ri== 
Vm2/Im[Q] (VM2*3j;0«rMtt[l2#B§,) 

^mmi 19 3^^2 co^mmK 1 9 b <;5M?ij^i5icjsj7i: 
[0 0 4 5] %m<o%m2,<r>mmsm%cn>7.4 y=}-^i.tj 

I 0 1 ;js I p [A] (H 2#,!f,) KT«e:ft?tM«t:-fc 
St^fi. ffl;^l«iEVo 1 ttVp [V] ((ll2#,fS) J^A 
Ji-X:-fc50r\ i:bg5^2 2il" H" (DUMt^^^ti 
L, h7>'-:^;^i?2 0;6SON-f-5<. rtKCJ;oT. m 
M^miTil 9AmiK7-<l^Eo 1 tGNDy-f^-orBli^ 
g^^nSo r©»a:ft?tSgtl gOffiStilr 1 li. r 

1 < r 0 ( r 0 mm(Dmim^&in, i o rosmfi) 

7-1- ^Eo lCOeA^tM^^-*5V^-C<7?^-K^=¥:=.^"- 
->3y#tt;iS|g2 0Bi:llli:J;9C3^:S$*l (ri = r 

^ffl^o " K l^=¥^ v- g ^'iifttcoefeStc J: o -r iE^i 
m^' h r-ro n - K ^ ^ > 3 y #14*535: 

[0 0 4 6] I 0 I I p [A] Sl±t^ 

0 1 r [A] (E12»BS) ^x-OfiJt 
X'hZt^ii. ffi;^iBEVo 1 (4Vp [V] KTt^-fcS 

i;x^'2 OHOFF-fSo r^tcicjr. 



1 9;<iSGND7'f >-;6^f5r?iife*H5<, ^^%mmm^ 
fa^i^jfi^ (0 1 oig 1 nmmmmji 1 9 a sfcBn 
-f, ^MAiSfjaiiti 9*ssiife$n5' itJ;ormp,7 

mt^fi<fi^<Dx\ m{m^mKx<nmMmti^h 

[0 0 4 7] jil±(7)J;5t^Jiiroji?^3i;:J:W±\ 

- 5/ f j^^ $ V N ^£ V ^ 2 ftftjm ta* 7 -r >- E 

0 I ti5i,^r, liSf-f vEo I }::iglt^h./t«MAiS= 

jfifeti 9 m\m^mini 9^iim7i'>-eo 1 to 
vEo 1 (75f±i;^i«i±vo I ^ittBb. znmtimsvo 

1 t felt, «:ft?t^fl«c*^fel:£^&^^?W*r•wmW::*3^^-c 

[0 0 4 8] mm<Dmm4. m5it?^wn<Dmmomm 

f]y -i v<Dn(0'i>-ti<^ h-^\r>(r>Wmif^y 4 y\^ii\^ 
Xy ^~Y^^'yi^%mt^i-Sit^. '^^i.< t^brnwio© 
mMtH;^) 7 -I' V V ^r 7 - Fv< y SiJ» *s ;^<C $ ti^i 

[0 04 9] ::©^ffi©J#Jg4 ©BMSSStt, ilB^JS 

©ff?ffi2©«^glHISS^c^b■^^x. m i ©!gfaft?tlggt 1 9 
a ^^(t-f . m 2 ©jgfa^^jfiK: 1 9 b ^mmMmK 

2©l;M@S§<t^c-e&5» Sfc, ^JS©ff?ffi4©Si!g 

2 2 t l;»JPSjfi^ 2 3 i: y /-Y K 2 4 i CI 
-K2 5*;j;0«5>ffiigK2 6, 2 7CJ;oT«s!cLfc'b 

[0 0 5 0] r©^ji©?i5ffi4©maiiH]ss-ci±< mm. 
■mmK 1 9 ©tefitii r 1 it±mmm(D(Dmm stmzi^ 

$3i:Xf'^!£mMc 2 6, 2 7 ©Si5t1itt±E^ji©Ji^l 2 
tlRlCC^^^tbS. i©J;5ic::y3:-t-^^-i';t-K2 
5*5j;U5-a.£E}i;S:2 6, 2 7 tioTHiElttiililSSIrlf 
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[0 0 5 1 ] mm(0mm4(0mWM^(7):^4 'yf-iSi:XJi 

1 0 1 p [A] (H 2 »m) siTom^^m^-^-h 

Z>t%i±. ffi:fl«EVo 1 i±Vp [V] (I12#fi) ^y. 

1 9^Sfl;^9^'yEo i t GNDy -< '^(DmicmM^tl 
So r OlSfHAltjSit 1 9 tD^mm ri\t. r 1 < r 0 
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